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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent slippings which occurs as drive 
force changes, including the slip of driving wheels, which occurs when 
the output of a power source temporarily increased by uniform shifting 
control is reduced to an original value after the finish of down shifting in 
a hybrid vehicle provided with an engine and an electric motor as a 
power source for driving the vehicle. 

SOLUTION: When the rate of change &verbar;dn /dt&verbar; of the 
angular velocity of the rotation of a driving wheel is judged equal to or 
larger than a given value Din Step SB3 and the slip of the driving wheel 
is expected to occur, a motor torque returning control is eased and 
accordingly the change of driving force (the increase of engine brake 
force) is eased in Step SB5. This process prevents the slipping of the 
driving wheel from occurring with the increase of the engine brake force 
after the end of the uniform shifting control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the driving force control unit of the hybrid car equipped with the engine which operates by 
combustion of a fuel, and the electric motor which operates with electrical energy as a source of power at the 
time of car transit When a slip of a driving wheel is predicted by slip prediction means to predict a slip of the 
driving wheel produced with driving force change, and this slip prediction means The driving force control unit of 
the hybrid car characterized by having a driving force change relaxation means to control the torque of said 
electric motor and to ease said driving force change. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving force control unit of a hybrid car, and relates to the 
technique of preventing beforehand a slip of the driving wheel especially produced with driving force change of 
the source of power. 
[0002] 

[Description of the Prior Art] The technique (uniform shift control is called hereafter) of increasing engine power 
temporarily in case down shifting of the automatic transmission is carried out in the state of the abbreviation 
OFF of an accelerator to the low-speed side gear ratio on which engine brake acts is indicated by JP.5- 
302532A If such a technique is used, since engine power will be temporarily increased by that the transfer 
torque of a hydraulic clutch or a brake increases rapidly, and an engine speed goes up promptly at the time of 
down shifting, and coincidence. It compares with the case where the transfer torque of a hydraulic clutch or a 
brake is gently increased in order to lose producing a big gear change shock and to reduce this gear change 
shock. While gear change time amount is shortened, the amount of friction energy of a hydraulic clutch or a 
brake becomes small, and the life of friction material becomes long. 
[0003] 

[Problem(s) to be Solved by the Invention] However, also in such a technique, when returning the engine power 
which increased temporarily after down shifting completion to the value corresponding to an accelerator control 
input, possibility that comparatively big engine brake would arise and a slip of a driving wheel would be generated 
existed. 

[0004] It is succeeded in this invention against the background of the above situations , and the place which 
makes into the object is in the hybrid car equipped with the engine and the electric motor as a source of power 
at the time of car transit to prevent the slip which produces with change of driving force , such as a slip of a 
driving wheel generated in case the output of the source of power temporarily increased by uniform shift control 
is returned to the original value after down shifting completion . 
[0005] 

[Means for Solving the Problem] In the driving force control unit of the hybrid car equipped with the engine in 
which this invention operates by combustion of a fuel in order to attain the above-mentioned object, and the 
electric motor which operates with electrical energy as a source of power at the time of car transit (a) A slip 
prediction means to predict a slip of the driving wheel produced with driving force change, and (b) When a slip of 
a driving wheel is predicted by the slip prediction means It is characterized by having a driving force change 
relaxation means to control the torque of said electric motor and to ease said driving force change. 
[0006] 

[Effect of the Invention] If a slip of the driving wheel produced with driving force change with a slip prediction 
means is predicted according to this invention, since driving force change of the source of power will be eased 
by the driving force change relaxation means with an electric motor, generating of a slip is prevented beforehand. 
For example, with a driving-force change relaxation means, if a slip of a driving wheel becomes being generated 
in comparatively big engine brake and generating in case the output of the source of power which increased 
temporarily after activation of uniform shift control is returned to the value corresponding to an accelerator 
control input, while a slip of a driving wheel will be predicted by the slip prediction means, driving-force change 
and since the increment in the engine-brake force is eased in this case, a slip of a driving wheel is beforehand 
prevented by the electric motor. 

[0007] Moreover, by this invention, since a slip is predicted and driving force change is eased while the 
responsibility and control precision which were excellent as compared with the case where engine torque is 
controlled are acquired, in order to ease driving force change by the torque control of an electric motor. 
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generating of a slip can be befoj^wid prevented in a high precision. 

[Embodiment of the Invention] this invention may be applied to the W^id car of various types, such as an 

assistant type using either the change-over type which switches the source of power, the mix type which 
compounds or distributes the output of an engine and an electric motor by synthetic partition systems, such as 
an epicyclic gear drive, an electric motor or an engine, auxiliary by connecting and intercepting power transfer 
with a clutch. 

[0008] Moreover, said slip prediction means may predict the slip generated with the driving-force change 
resulting from brakes operation as well as the slip generated with the driving-^force change resulting from torque 
change of sources of power, such as the slip of a driving wheel generated at the time of buildup of the driving 
force accompanying the slip of a driving wheel generated at the time of reduction of down shifting or the driving 
force at the time of accelerator return (at the time of buildup of the engine-brake force), treading in of an 
accelerator, etc., or gear change of an automatic transmission, this slip prediction means — for example, — 
beyond the predetermined value to which rate-of-change |d omega/dt | of the angular rate of rotation omega of 
a driving wheel was beforehand set by experiment etc. when the slip at the time of said down shifting was 
predicted ****** — etc. — it is constituted so that it may judge. Moreover, the various parameters relevant to 
[ be / it / under / transit / of a car / setting ] the stability of the behavior, A yaw rate, car acceleration, a 
steering angle, damping force, road surface coefficient of friction, etc., respectively For example, a yaw rate 
sensor. An acceleration sensor, a steering angle sensor, a damping force sensor, a road surface coefficient-of- 
friction sensor, etc. detect, and when these stability related parameters exceed the decision-criterion range 
appointed beforehand, various means — you may make it predict that a slip of a driving wheel is generated etc. - 
- can be adopted. 

[0009] Moreover, a driving force change relaxation means to control the torque of an electric motor and to ease 
driving force change is possible also for performing the regeneration torque control which regenerative braking of 
the electric motor is carried out [ torque control ], and generates predetermined regenerative-braking torque as 
well as the power running torque control which it energizes [ torque control ] to an electric motor and generates 
predetermined torque, and it is constituted so that one of torque controls may be performed at least and driving 
force change may be eased. In addition, of course, when making the rate of change of driving force small, 
relaxation of driving force change is included, also when setting change of driving force to 0. 
[0010] Moreover, this invention predicts a slip of the driving wheel produced with the driving force change 
resulting from torque change of the electric motor which is a source of power with a slip prediction means, and 
also when easing torque change of the electric motor with a driving force change relaxation means, easing 
driving force change control or by forbidding temporarily and preventing a slip, it includes it. 
[0011] Hereafter, the example of this invention is explained to a detail based on a drawing. Drawing 1 is main 
point drawing of the hybrid driving gear 10 of a hybrid car equipped with the driving force control device which is 
one example of this invention. 

[0012] In drawing 1 , this hybrid driving gear 10 is for FR (front engine Riyadh live) cars, is equipped with the 
engines 12, such as an internal combustion engine which operates by combustion of a fuel, the motor generator 
14 as an electric motor which operates with electrical energy, the epicyclic gear drive 16 of a single pinion mold, 
and the automatic transmission 18 along with the cross direction of a car, and transmits driving force to a driving 
wheel (rear wheel) on either side through a driveshaft. a differential gear. etc. which are not illustrated from an 
output shaft 19. An epicyclic gear drive 16 is the synthetic partition system which allots the force a compounded 
part mechanically, the electric-type torque converter 24 is constituted with the motor generator 14, and the ring 
wheel 16r is the 1st clutch CE 1. It minds, connects with an engine 12, and connects with rotor-shaft 14r of a 
motor generator 14 sun gear 16s. and carrier 16c is connected with the input shaft 26 of an automatic 
transmission 18. Moreover, sun gear 16s and carrier 16c is the 2nd clutch CE 2. It is connected. In addition, the 
output of an engine 12 minds the damper gear 30 by elastic members, such as the flywheel 28 for controlling 
revolution fluctuation and torque fluctuation and a spring, and rubber, and it is the 1st clutch CE 1. It is 
transmitted. The 1st clutch CE 1 And the 2nd clutch CE 2 It is the friction-type multiple disc clutch engaged 
and released by each with an actuator. 

[0013] An automatic transmission 18 combines the auxiliary transmission 20 which consists of a front-end type 
overdrive planetary-gear unit, and the main change gear 22 of four steps of advance, and one step of go-astern 
which consists of a simple-concatenation 3 planetary gear train. Specifically, an auxiliary transmission 20 is the 
epicyclic gear drive 32 of a single pinion mold, the hydraulic clutch CO made to carry out friction engagement 
with an actuator, and a brake BO. One way clutch FO It is had and constituted. Moreover, the main change gear 
22 is the epicyclic gear drives 34. 36. and 38 of 3 sets of single pinion molds, the hydraulic clutch CI made to 
carry out friction engagement with an actuator, C2, a brake B1. 8-2, 83, and 84. An one way clutch F1 and F2 It 
is had and constituted. 
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[0014]' Any excitation of the soler^i|^valves SL1-SL4 shown in drawing 2 hydraulic circuit's 44 being 

switched by un-exciting, or switcl^^a hydraulic circuit 44 mechanically by'^^manual shift bulb mechanically 
connected with the shift lever 40 A clutch CO, CI. C2, a brake BO, B1. B-2, B3, and 84 It is engaged, release 
control is carried out, and each gear ratio of a neutral (N). five steps (1st-5th) of advance, and one step (Rev) of 
go-astern is formed, respectively as shown in drawing 3 . In addition, the above-mentioned automatic 
transmission 18 and said electric-type torque converter 24 are constituted by the abbreviation symmetry target 
to the center line, and the lower half of a center line is omitted in drawing 1 . 

[0015] When "O" of the column of the clutch of drawing 3 , a brake, and an one way clutch was operated to 
engagement and, as for a shift lever 40 is operated to low-speed range, such as an engine brake range, "3", 
"2", and "L" range, engagement and a blank mean being un-engaged. [ for example, ] In that case, the neutral N 
and go-astern gear ratio Rev and an engine brake range are formed by switching a hydraulic circuit 44 
mechanically by the manual shift bulb mechanically connected with the shift lever 40, and mutual gear change of 
an advance gear ratio of 1st-5th is electrically controlled by solenoid valves SL1-SL4. Moreover, the change 
gear ratio of an advance gear ratio becomes small gradually as it serves as 5th(s) from 1st, and it is change- 
gear-ratio i4 =1 of 4th. Drawing 3 shows an example of the change gear ratio of each gear ratio. 
[0016] Drawing 4 shows the actuated valve position of the shift lever 40 with which it is expressed to drawing 2 . 
In drawing, the shift lever 40 is supported by the means for supporting which support a shift lever 40 operational 
to 1 1 kinds of actuated valve positions with the combination of six actuated valve positions of the cross 
direction of a car, and three actuated valve positions of the longitudinal direction of a car and which are not 
illustrated. If a shift lever 40 is operated in DM (direct mode) location of drawing, the direct mode which 
performs manual gear change will be started DM switch shown in drawing 2 being used as ON condition. In this 
direct mode, whenever a shift lever 40 is operated in + location, + switch of drawing 2 is turned on once and up 
shifting of the automatic transmission 1 8 is carried out by one gear ratio. On the other hand, whenever a shift 
lever 40 is operated in - location, - switch of drawing 2 is turned on once and down shifting of the automatic 
transmission 18 is carried out by one gear ratio. In addition, although the explanation about a direct mode is 
omitted this time, the detailed explanation is indicated by JP,5-322036,A etc. 

[0017] The gear change between the 2nd gear ratio (2nd) and the 3rd gear ratio (3rd) is 2nd brake B-2 as shown 
in the actuation table of drawing 3 . The 3rd brake B3 It becomes the clutch two clutch gear change which 
changes both engagement / release conditions. In order to perform this gear change smoothly, the circuit shown 
in drawing 5 is included in the hydraulic circuit 44 mentioned above. 

[0018] In drawing 5 , a sign 70 shows a 1-2 shift bulb, and a sign 71 shows a 2-3 shift bulb, and the sign 72 
shows the 3-4 shift bulb further. The free passage condition in each gear ratio of each port of these shift bulbs 
70, 71, and 72 is as being shown in each shift bulb 70, 71, and 72 bottom. In addition, the figure shows each gear 
ratio. 

[0019] To the brake port 74 which is open for free passage to input port 73 for the 1st gear ratio and the 2nd 
gear ratio among the ports of the 2-3 shift bulb 71, it is the 3rd brake B3. It connects through the oilway 75. The 
orifice 76 is infixed in this oilway and it is that orifice 76 and 3rd brake B3. The absorber bulb 77 is connected in 
between. This absorber bulb 77 is the 3rd brake B3. When line pressure is supplied rapidly, little oil pressure is 
inhaled and buffer action is performed. 

[0020] Moreover, a sign 78 is B-3 control valve, and is the 3rd brake B3. Engagement pressure is controlled 
directly with this B-3 control valve 78. That is, for this B-3 control valve 78, the output port 83 which it has the 
spool 79, the plunger 80, and the spring 81 infixed among these, and an oilway 75 is connected to the input port 
82 opened and closed with spool 79, and is made selectively open for free passage by this input port 82 is the 
3rd brake B3. It connects. Furthermore, this output port 83 is connected to the feedback port 84 formed in the 
head side of spool 79. 

[0021] The port 86 which outputs D range is made open for free passage [ through oilway 87 ] for a gear ratio 
[ 3rd / more than ] gear ratio among the ports of the 2-3 shift bulb 71 by the port 85 which carries out opening 
to the part which has arranged said spring 81 on the other hand. Moreover, the linear solenoid valve SLU is 
connected to the control port 88 formed in the edge side of a plunger 80. 

[0022] Therefore, B-3 control valve 78 is constituted so that the signal pressure which pressure regulation level 
is set up with the elastic force of a spring 81 and the oil pressure supplied to a port 85, and is supplied to a 
control port 88 is high, and the elastic force by the spring 81 may become large. 

[0023] Furthermore, the sign 89 in drawing 5 is a 2-3 timing bulb, and this 2-3 timing bulb 89 has the 2nd plunger 
93 with which the 1st plunger 91 has been arranged in the opposite hand on both sides of spool 90 and the 1st 
plunger 91 in which the land of a minor diameter and the land of two major diameters were formed, the spring 92 
arranged among these, and the spool 90. 

[0024] An oilway 95 is connected to the port 94 of the pars intermedia of this 2-3 timing bulb 89, and this oilway 
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95 is connected to the port 96 j^^p open for free passage for a gear rati^^rd / more than ] gear ratio by the 
brake port 74 among the ports SBFe 2-3 shift bulb 71. 

[0025] Furthermore, this oilway 95 branches on the way, and is connected to the port 97 which carries out 
opening between said minor diameter lands and major-diameter lands through the orifice. The port 98 made 
selectively open for free passage by the port 94 of this pars intermedia is connected to the solenoid relay valve 
100 through the oilway 99. 

[0026] And it is 2nd brake B-2 to the port which the linear solenoid valve SLU is connected to the edge of the 
1st plunger 91 in the port which is carrying out opening, and carries out opening to the edge of the 2nd plunger 
93. It connects through the orifice. 

[0027] Said oilway 87 is 2nd brake B-2. It is for receiving, and supplying and discharging oil pressure, and the 
minor diameter orifice 101 and the orifice 102 with a check ball are infixed in the middle, moreover — the oilway 
103 which branched from this oilway 87 — 2nd brake B-2 from — when carrying out exhaust gas pressure, the 
major-diameter orifice 104 equipped with the check ball to open is infixed, and this oilway 103 is connected to 
the orifice control valve 105 explained below. 

[0028] the orifice control valve 105 — 2nd brake B-2 from — the port 107 which is a bulb for controlling an 
exhaust-gas-pressure rate, and was formed in pars intermedia so that it might be opened and closed with that 
spool 106 — 2nd brake B-2 It connects and said oilway 103 is connected to the port 108 formed in the drawing 
bottom from this port 107. 

[0029] 2nd brake B-2 From the connected port 107. the port 109 formed in the drawing upside is a port made 
selectively open for free passage in a drain port, and the port 1 1 1 of said B-3 control valve 78 is connected to 
this port 109 through the oilway 1 10. In addition, this port 1 1 1 is the 3rd brake B3. It is the port made selectively 
open for free passage by the connected output port 83. 

[0030] The control port 1 12 formed in the edge of an opposite hand is connected with the spring which presses 
spool 106 among the ports of the orifice control valve 105 through the oilway 113 in the port 1 14 of the 3-4 
shift bulb 72. This port 1 14 is a port which outputs the signal pressure of the 3rd solenoid valve SL 3 for a gear 
ratio [ 3rd / less than ] gear ratio, and outputs the signal pressure of the 4th solenoid valve SL 4 for a gear ratio 
[ 4th / more than ] gear ratio. 

[0031] Furthermore, the oilway 1 15 which branched from said oilway 95 is connected to this orifice control valve 
105, and a drain port is made to open this oilway 1 15 for free passage selectively. 

[0032] In addition, the port 116 which outputs D range ** for a gear ratio [ 2nd / less than ] gear ratio in said 2- 
3 shift bulb 71 is connected to the port 1 17 which carries out opening to the part which has arranged the spring 
92 among said 2-3 timing bulbs 89 through the oilway 1 1 8. Moreover, the port 1 19 made open for free passage 
by said oilway 87 is connected to the solenoid relay valve 100 through the oilway 120 for the gear ratio [ 3rd / 
less than ] gear ratio among the 3-4 shift bulbs 72. 

[0033] And it sets to drawing 5 and a sign 121 is 2nd brake B-2. The accumulator of ** is shown and 
accumulator control ** whose pressure was regulated according to the oil pressure which the linear solenoid 
valve SLN outputs is supplied to the back pressure room. This accumulator control ** is constituted so that it 
may become such a high pressure that the output pressure of the linear solenoid valve SLN is low. Therefore, 
2nd brake B-2 The transitional oil pressure of engagement and release changes by such high pressure that the 
signal pressure of the linear solenoid valve SLN is low. 

[0034] Moreover, a sign 122 shows C-0 exhaust valve, and a sign 123 is a clutch CO further. The accumulator of 
** is shown. C-0 exhaust valve 122 is a clutch CO in order to make engine brake effective only in the 2nd gear 
ratio in a 2nd speed range. It operates so that you may make it engaged. 

[0035] Therefore, if the port 1 1 1 of B-3 control valve 78 is open for free passage to the drain according to the 
hydraulic circuit 44 mentioned above, it is the 3rd brake B3. The pressure of engagement pressure can be 
directly regulated with B-3 control valve 78, and the pressure regulation level can be changed with the linear 
solenoid valve SLU. 

[0036] moreover — if the location shown in the left half of drawing has the spool 106 of the orifice control valve 
105 — 2nd brake B-2 this orifice control valve 105 — minding — exhaust gas pressure — possible — becoming 
— therefore, 2nd brake B-2 from — a drain rate is controllable. 

[0037] Furthermore, the gear change for the 3rd gear ratio from the 2nd gear ratio is the 3rd brake B3. While 
releasing gently, it is 2nd brake B-2. Although the so-called clutch two clutch gear change engaged gently is 
performed The 3rd brake B3 which presumes the input torque to an input shaft 26 beforehand in advance of the 
gear change, and is driven with the linear solenoid valve SLU based on the input-torque estimate A gear change 
shock is suitably mitigable by controlling release transient oil pressure. 

[0038] The hybrid driving gear 10 is equipped with the controller 50 for hybrid control, and the controller 52 for 
automatic gear change control as shown in drawing 2 . These controllers 50 and 52 are equipped with the 
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microdombuter which has CPU, RJA^ROM. etc.. and are constituted. From j^oeed sensor 62. the input-shaft 
engine-speed sensor 64. and the switch 66. respectively The vehicle ^^d V (it corresponds to the 

engine speed NO of the output shaft 19 of an automatic transmission 18) The signal showing the engine speed 
NI of the input shaft 26 of an automatic transmission 18. ON of a brake, and OFF is supplied, and also An engine 
torque TE. motor torque T<SUB>M, and an engine speed NE. The information about the amount SOC of 
accumulation of electricity of the motor engine speed NM and accumulation-of-electricity equipment 58 (refer 
"to drawing 6 ). the actuation range of a shift lever 40, accelerator control input thetaAC, etc. performs signal 
processing according to the program which was supplied from various detection means etc. and set up 
beforehand. In addition, engine torque TE It asks from whenever [ throttle valve-opening ], fuel oil consumption, 
etc., and is the motor torque TM. It asks from a motor current etc. and the amount SOC of accumulation of 
electricity is calculated from a motor current charging efficiency, etc. at the time of the charge as which a 
motor generator 14 functions as a generator. 

[0039] As for said engine 12, according to operational status, such as accelerator control input thetaAC. an 
output is controlled by controlling whenever [ throttle valve-opening ], fuel oil consumption, ignition timing, etc. 
by the controller 50 for hybrid control. The motor generator 14 is connected to the accumulation-of-electricity 
equipments 58. such as a dc-battery. through the M/G controller (inverter) 56, as shown in drawing 6 . By the 
controller 50 for hybrid control The revolution actuation condition by which electrical energy is supplied from the 
accumulation-of-electricity equipment 58. and revolution actuation is carried out with predetermined torque 
(power running torque control). It is switched to the charge condition (regeneration torque control) of functioning 
as a generator by regenerative braking (electric braking torque of motor generator 14 the very thing), and 
charging electrical energy at accumulation-of-electricity equipment 58, and the unloaded condition which 
permits that rotor-shaft 14r rotates freely. Moreover, said 1st clutch CE 1 And the 2nd clutch CE 2 Engagement 
or a release condition is switched by switching a hydraulic circuit 44 through a solenoid valve etc. by the 
controller 50 for hybrid control. As for an automatic transmission 18, according to operational status, a gear ratio 
is switched by controlling the excitation condition of said solenoid valves SL1-SL4 and the linear solenoid valves 
SLU, SLT, and SLN, switching a hydraulic circuit 44 or performing an oil pressure control by the controller 52 for 
automatic gear change control. 

[0040] Moreover, the controller 130 for VSC control is connected to the controller 50 for hybrid control. For the 
controller 130 for VSC control the angular rate of rotation, i.e., the yaw rate, of the circumference of a car-body 
vertical axis The acceleration of the yaw rate sensor 132 to detect and a car The acceleration sensor 134 and 
the steering angle of a steering wheel to detect It has the damping force sensor 140 which detects, the damping 
force, for example, the braking oil pressure, of the steering angle sensor 136 to detect, the wheel rotational- 
speed sensor 138 which detects the rotational speed of each wheel, and a car, and the road surface coefficient- 
of-friction sensor 142 which detects road surface coefficient of friction. The rotational speed of the yaw rate 
detected by these sensors, car acceleration, a steering angle, and a wheel, damping force, and the signal showing 
road surface coefficient of friction are supplied to the controller 130 for VSC control. This controller 130 for 
VSC control is also the same microcomputer as said controllers 50 and 52, and CPU processes an input signal 
according to the program beforehand memorized by ROM, using the memory function of RAM, and controls the 
solenoid valve of the hydro booster actuator 144 which controls the braking oil pressure of each wheel. 
Moreover, the controller 130 for VSC control is connected to said controller 50 for hybrid control and the 
controller 52 for automatic gear change control, and mutual possible [ a communication link ], and a signal 
required for one side is suitably transmitted from another side. 

[0041] The above-mentioned controller 50 for hybrid control chooses one of the nine operation modes shown in 
drawing 8 according to the flow chart shown in drawing 7 , and operates an engine 12 and the electric-type 
torque converter 24 in the selected mode as indicated by Japanese Patent Application No. No. 294148 [ seven 
to ] for which the applicant for this patent applied previously. 

[0042] In drawing 7 , at step SI, in order to run an engine 12 whether there was any engine start-up demand as 
a source of power, or to carry out revolution actuation of the motor generator 14 with an engine 12 and to 
charge accumulation-of-electricity equipment 58, it judges whether there was any command of the purport 
which should put an engine 12 into operation. Here, if there is a start-up demand, the mode 9 will be chosen at 
step S2. It is the 1st clutch CE 1 so that clearly [ the mode 9 ] from drawing 8 . It is engaged (ON) and is the 
2nd clutch CE 2. While being engaged (ON) and carrying out revolution actuation of the engine 12 through an 
epicyclic gear drive 16 by the motor generator 14, engine start-up control of fuel injection etc. is performed, and 
an engine 12 is put into operation. 

[0043] This mode 9 makes said automatic transmission 18 neutral at the time of a car halt, and is performed, and 
it is the 1st clutch CE 1 like the mode 1. At the time of the transit which makes only the released motor 
generator 14 the source of power, it is the 1st clutch CE 1. While being engaged, a motor generator 14 is 



http://www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje 



2005/01/27 



6/1 1 ^— V 



operated with the output beyon^^lemand output required for transit, an^feks carried out by carrying out 
revolution actuation of the engii^BR with the allowances output beyond ^IPaemand output. Moreover, even if 
it is at the car transit time, it is also possible to make an automatic transmission 18 neutral temporarily and to 
perform the mode 9. Thus, when an engine 12 is started by the motor generator 14, the starters only for start up 
(electric motor etc.) become unnecessary, components mark decrease and equipment becomes cheap. 
[0044] On the other hand, when decision of step SI is denied (i.e., when there is no engine start-up demand) 
Whether there is any demand of damping force by performing step S3 The actuation range of a shift lever 40 
whether it is ON for example, in an engine brake range (range on which engine brake and regenerative braking 
act while performing gear change control only for a low-speed gear ratio) or DM range, such as L and 2, [ a 
brake ] and accelerator control input thetaAC — 0 ****** — only — accelerator control input thetaAC — 0 
****** — etc. — it judges. 

[0045] Step S4 is performed when this decision is affirmed. At step S4, it judges whether it is more than the 
amount B of the maximum accumulation of electricity as which the amount SOG of accumulation of electricity of 
accumulation-of-electricity equipment 58 was determined beforehand, if it is SOC>=B, the mode 8 will be 
chosen at step S5, and if it is SOC<B, the mode 6 will be chosen at step S6. It is the maximum amount of 
accumulation of electricity in which charging electrical energy is permitted, and, as for the amount B of the 
maximum accumulation of electricity, about 80% of value is set as accumulation-of-electricity equipment 58 
based on the charge-and-discharge effectiveness of accumulation-of-electricity equipment 58 etc. 
[0046] As the mode 8 chosen at the above-mentioned step S5 is shown in drawing 8 . it is the 1st clutch CE 1. 
It is engaged (ON). The 2nd clutch CE 2 It is engaged (ON) and a motor generator 14 is made into unloaded 
condition. It is what sets fuel oil consumption to 0 while closing a idle state, i.e., a throttle valve, for an engine 
12. The damping force by length grinding revolution of an engine 12, i.e., engine brake, is made to act by the car 
by this, the brakes operation by the operator is mitigated, and operation becomes easy. Moreover, a motor 
generator 14 is made into unloaded condition, and in order to carry out free rotation, the amount SOC of 
accumulation of electricity of accumulation-of-electricity equipment 58 becoming excessive, and spoiling engine 
performance, such as charge-and-discharge effectiveness, is avoided. 

[0047] It is the 1st clutch CE 1 so that clearly [ the mode 6 chosen at step S6 ] from drawing 8 . It releases 
(OFF). The 2nd clutch CE 2 It is what is engaged (ON), suspends an engine 12 and makes a motor generator 14 
a charge condition. While charging accumulation-of-electricity equipment 58 by carrying out revolution actuation 
of the motor generator 14 with the kinetic energy of a car, in order to make regenerative-braking force like 
engine brake act on the car, the brakes operation by the operator is mitigated and operation becomes easy. 
[0048] Moreover, the 1st clutch CE 1 Since it performs when there are few amounts SOC of accumulation of 
electricity than the amount B of the maximum accumulation of electricity while there is no energy loss by length 
grinding of the engine 12. since it is opened and the engine 12 is intercepted, the amount SOC of accumulation 
of electricity of accumulation-of-electricity equipment 58 becomes excessive, and engine performance, such as 
charge-and-discharge effectiveness, is not spoiled. 

[0049] the time V= 0 of a car halt under transit which makes the engines 12, such as the mode 3, the source of 
power for whether step S7 is performed on the other hand when decision of step S3 is denied (i.e., when there is 
no demand of damping force), and engine start is demanded, i.e., the vehicle speed, ****** — etc. — it judges. 
[0050] When this decision is affirmed, step S8 is performed. In step S8, it judges whether that it is ON, i.e., 
accelerator control input thetaAC. has an accelerator larger than the predetermined value of abbreviation 0, and, 
in the case of Accelerator ON, the mode 5 is chosen by step S9, and if an accelerator is not ON, the mode 7 will 
be chosen at step S10. 

[0051] It is the 1st clutch CE 1 so that clearly [ the mode 5 chosen by the above-mentioned step S9 ] from 
drawing 8 . It is engaged (ON) and is the 2nd clutch CE 2. A car is started by releasing (OFF), making an engine 
12 into operational status, and controlling the regenerative-braking torque of a motor generator 14. If it explains 
concretely, it is rhoE about the gear ratio of an epicyclic gear drive 16. If it carries out Engine torque TE : The 
output torque of an epicyclic gear drive 16: Motor torque TM =1:(1+rhoE):rhoE Since it becomes. For example, if 
gear ratio rhoE is made about [ which are a general value ] into 0.5, it is an engine torque TE. When a motor 
generator 14 shares half torque, it is an engine torque TE. About 1.5 times as many torque as this is outputted 
from carrier 16c. Namely. (1+rhoE)/rhoE of the torque of a motor generator 14 High torque start of twice can be 
performed. Moreover, the output from carrier 16c will be set to 0 only by intercepting a motor current and 
unloaded condition, then rotor-shaft 14r being made to carry out counterrotation of the motor generator 14. and 
it will be in a car idle state. Namely, the epicyclic gear drive 16 in this case functions as a start clutch and 
torque-amplification equipment, and is the motor torque (regenerative-braking torque) TM. By making it increase 
gradually from 0 and enlarging reaction force, it is an engine torque TE. A car can be smoothly started by the 
twice (1+rhoE) as many output torque as this. 
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[0.052] Here, at this example, it is j|i|reviation rhoE of the maximum torque j^|n engine 12. It is small as much 
as possible, the motor generator f^|^ small capacity is used, securing the ^/^^ generator of a twice as many 
torque capacity as this, i.e., required torque, and equipment is constituted cheaply small. Moreover, at this 
example, it is the motor torque TM. Engine speed NE accompanying [ corresponding to buildup increase 
whenever / throttle valve-opening /, and fuel oil consumption, enlarge the output of an engine 12, and ] buildup 
of reaction force The engine stall resulting from lowering etc. is prevented. 

[0053] It is the 1st clutch CE 1 so that clearly [ the mode 7 chosen at step S10 ] from drawing 8 . It is engaged 
(ON) and is the 2nd clutch CE 2. The output to the input shaft 26 of an automatic transmission 18 serves as 
zero by releasing (OFF), making an engine 12 into operational status, making a motor generator 14 neutral 
electrically as unloaded condition, and making rotor-shaft 14r of a motor generator 14 carry out free rotation to 
hard flow. While not stopping an engine 12 one by one by this at the time of a car halt under transit which makes 
the engines 12, such as the mode 3, the source of power, engine start of said mode 5 becomes possible 
substantially. 

[0054] the 1st to which step S1 1 was performed on the other hand when decision of step S7 was denied (i.e., 
when there is no demand of engine start), and the demand output Pd was set beforehand — it judges whether it 
is less than [ decision value PI ]. The demand output Pd is an output required for transit of the car containing 
running resistance, and is computed by a data map, operation expression, etc. which were defined beforehand 
based on accelerator control input thetaAC, the gear ratio of the change rate, the vehicle speed V (output-shaft 
engine speed NO), and an automatic transmission 18, etc. 

[0055] Moreover, the 1st decision value PI is a boundary value of a load field while running only an engine 12 as 
a source of power, and the low load field which runs only a motor generator 14 as sources of power, and is set 
that the amount of emission gas, fuel consumption, etc. decrease as much as possible by experiment etc. in 
consideration of energy efficiency including the time of charge with an engine 12. 

[0056] the demand output Pd when decision of step S1 1 is affirmed — the 1st — in being less than [ decision 
value PI ], it judges whether it is more than the amount A of the minimum accumulation of electricity to which 
the amount SOC of accumulation of electricity was beforehand set at step 812, and if it is SOC>=A, it will 
choose the mode 1 at step 813. On the other hand, if it is SOC<A, the mode 3 will be chosen at step 814. When 
the amount A of the minimum accumulation of electricity runs a motor generator 14 as a source of power, taking 
out electrical energy from accumulation-of-electricity equipment 58 is the minimum amount of accumulation of 
electricity permitted, and about 70% of value is set up based on the charge-and-discharge effectiveness of 
accumulation-of-electricity equipment 58 etc. 

[0057] It is the 1st clutch CE 1 so that clearly [ the above-mentioned mode 1 ] from said drawing 8 . It releases 
(OFF) and is the 2nd clutch CE 2. It is engaged (ON), an engine 12 is suspended, revolution actuation of the 
motor generator 14 is carried out with the demand output Pd, and it is made to run a car by making only a motor 
generator 14 into the source of power. Since the 1st clutch CE 1 is released also in this case and an engine 12 
is intercepted, it lengthens like said mode 6, and there is little grinding loss and efficient motorised control is 
possible by carrying out gear change control of the automatic transmission 18 suitably, this mode 1 — the 
demand output Pd — the 1st — the low load field not more than decision value PI — and since it performs 
when the amount SOC of accumulation of electricity of accumulation-of-electricity equipment 58 is more than 
the amount A of the minimum accumulation of electricity, while energy efficiency is excellent and being able to 
reduce fuel consumption and emission gas rather than the case where it runs an engine 12 as a source of power, 
the amount SOC of accumulation-of-electricity equipment 58 of accumulation of electricity falls from the 
amount A of the minimum accumulation of electricity, and does not spoil engine performance, such as charge- 
and-discharge effectiveness 

[0058] It is the 1st clutch CE 1 so that clearly [ the mode 3 chosen at step 814 ] from drawing 8 . And the 2nd 
clutch CE 2 The electrical energy generated by the motor generator 14 is charged at accumulation-of-electricity 
equipment 58, it both being engaged (ON), making an engine 12 into operational status, making a motor generator 
14 into a charge condition by regenerative braking, and making it run a car with the output of an engine 12. You 
are made to operate an engine 12 with the output beyond the demand output Pd, and current control of the 
motor generator 14 is performed so that it may be consumed by the motor generator 14 by larger allowances 
power than the demand output Pd. 

[0059] On the other hand, when decision of said step 81 1 is denied (i.e., when the demand output Pd is larger 
than the 1st decision value PI), in step 815, it judges whether they are whether the demand output Pd is more 
greatly [ than the 1st decision value PI ] smaller than the 2nd decision value P2 and P1<Pd<P2. The 2nd 
decision value P2 is a boundary value of the heavy load field which runs as a source of power both a load field, 
an engine 12, and the motor generator 14 while running only an engine 12 as a source of power, and it is 
beforehand determined by experiment etc. in consideration of energy efficiency including the time of charge with 
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an engine 12 that the amount o|^Bssion gas, fuel consumption, etc. dect^^^ as much as possible. 
[0060] And if it is P1<Pd<P2. itHffudge whether it is SOC>=A at step sW^nd in SOC>=A, the mode 2 is 
chosen at step SI 7, and, in SOC<A, the mode 3 is chosen at said step SI 4. Moreover, if it is Pd>=P2. it will 
judge whether it is SOC>=A at step SI 8, and in SOC>=A. the mode 4 is chosen at step SI 9. and, in SOC<A, the 
mode 2 is chosen at step S17. 

[0061] It is the 1st clutch CE 1 so that clearly [ the above-mentioned mode 2 ] from said drawing 8 . And the 
2nd clutch CE 2 It is both engaged (ON), an engine 12 is operated with the demand output Pd. a motor generator 
14 is made into unloaded condition, and it is made to run a car by making only an engine 12 into the source of 
power. 

[0062] Moreover, the mode 4 is the 1st clutch CE 1. And the 2nd clutch CE 2 It is both engaged (ON), an engine 
12 is made into operational status, revolution actuation of the motor generator 14 is carried out, and high power 
transit of the car is carried out by making both an engine 12 and the motor generator 14 into the source of 
power, this mode 4 — the demand output Pd — the 2nd — although it performs in the heavy load field beyond 
decision value P2, since the engine 12 and the motor generator 14 are used together, as compared with the case 
where it runs as a source of power either an engine 12 and the motor generator 14, energy efficiency is not 
spoiled remarkably, and fuel consumption and emission gas can be reduced. Moreover, since it performs when 
the amount SOC of accumulation of electricity is more than the amount A of the minimum accumulation of 
electricity, the amount SOC of accumulation of electricity of accumulation-of-electricity equipment 58 falls from 
the amount A of the minimum accumulation of electricity, and does not spoil engine performance, such as 
charge-and-discharge effectiveness. 

[0063] If it is amount SOC>=A of accumulation of electricity when the service condition in the above-mentioned 
modes 1-4 is summarized In the low load field of Pd<=P1, choose the mode 1 at step SI 3, and it runs only a 
motor generator 14 as a source of power. In the inside load field of P1<Pd<P2, the mode 2 is chosen at step 
SI 7, and it runs only an engine 12 as a source of power, and in the heavy load field of P2 <=Pd, the mode 4 is 
chosen at step SI 9, and it runs as a source of power both an engine 12 and the motor generator 14. 
[0064] moreover — although accumulation-of-electricity equipment 58 is charged by performing the mode 3 of 
step SI 4 in the inside low load field where the demand output Pd is smaller than the 2nd decision value P2 in 
SOC<A — the demand output Pd — the 2nd — high power transit is performed by the engine 12 in the heavy 
load field beyond decision value P2, without charging by choosing the mode 2 at step SI 7. 
[0065] The mode 2 of step SI 7 is the inside load field of P1<Pd<P2, is the case of SOC>=A, or the heavy load 
field of Pd>=P2, and, in SOC<A, is performed, but since the engine 12 generally excels [ field / inside load ] the 
motor generator 14 in energy efficiency, it can reduce fuel consumption and emission gas in it as compared with 
the case where it runs a motor generator 14 as a source of power. 

[0066] Moreover, although the mode 4 which uses together and runs a motor generator 14 and an engine 12 is 
desirable in a heavy load field, when the amount SOC of accumulation of electricity of accumulation-of- 
electricity equipment 58 is small than the amount A of the minimum accumulation of electricity, it is avoided by 
being performed operation which makes only the engine 12 by the above-mentioned mode 2 the source of power 
that the amount SOC of accumulation of electricity of accumulation-of-electricity equipment 58 becomes less 
than the amount A of the minimum accumulation of electricity, and spoils engine performance, such as charge- 
and-discharge effectiveness. 

[0067] Next, the uniform shift control performed in order to shorten gear change time amount, reducing a gear 
change shock at the time of down shifting is explained based on the flow chart of drawing 9 . In drawing 9 , it is 
judged at a step SA 1 whether the shift lever 40 is operated to DM range. This judgment is made by judging 
whether DM switch shown in drawing 2 is made into ON condition. 

[0068] When decision of this step SA 1 is denied, this routine is terminated, but when this decision is affirmed, it 
is judged whether down shifting is performed in a step SA 2. This judgment is made by judging whether - switch 
shown in drawing 2 was turned on. 

[0069] When decision of this step SA 2 is denied, this routine is terminated, but when this decision is affirmed, in 
a step SA 3, it is judged in the operation mode decision subroutine of drawing 7 whether said mode 1 which runs 
a motor generator 14 as a source of power, i.e., motor operation mode, is chosen. At this step SA 3, the mode 6 
which carries out the regeneration torque control of the motor generator 14 is included in the mode 1, and is 
judged. 

[0070] In the case of the mode 1. a step SA 7 is performed promptly, but when it is not the mode 1. in a step SA 
4, it is judged in the operation mode decision subroutine of drawing 7 whether said mode 2 which runs an engine 
12 as a source of power, i.e.. engine operation mode, is chosen. At this step SA 4, the mode 8 on which engine 
brake is made to act is included in the mode 2, and is judged. 

[0071] When decision of this step SA 4 is affirmed, in a step SA 5, it is judged whether the amount SOC of 
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accumulation of electricity of accuMdation-of-electricity equipment 58 is I^B^^ than said amount A of the 
minimum accumulation of electricHj^hen this decision is affirmed, after ei^^^zing to a motor generator 14 in a 
step SA 6 and being changed into the mode 4 from the mode 2, a step SA 7 is performed. 

[0072] When decision of a step SA 4 is denied (i.e., when it is not the mode 2). in a step SA 13, it is judged in the 
operation mode decision subroutine of drawing 7 whether said mode 4 which runs an engine 12 and a motor 
generator 14 as a source of power, i.e., engine motor operation mode, is chosen. When this decision is denied, 
this routine is terminated, but when this decision is affirmed, a step SA 7 is performed. 

[0073] At a step SA 7, it is the input-shaft rotational frequency NI of an automatic transmission 18. It responds 
to the change gear ratio after down shifting, and is the output-shaft rotational frequency NO. In order to make it 
synchronize, a motor generator 14 is used, and it is the input-shaft rotational frequency NI of an automatic 
transmission 18. It is made to go up compulsorily. Input-shaft rotational frequency NI As for the amount of 
modification of the motor torque TM for making it go up (regenerative-braking torque is included), the value from 
which the constant rate, the fixed rate, etc. may be determined and differ according to gear change conditions, 
such as a class of gear change and the vehicle speed V, beforehand may be made to be set up. 
[0074] In addition, when an engine 12 is an operating state, as drawing 10 is shown by the broken line, it is the 
input-shaft engine speed NI. By increasing whenever [ throttle valve-opening ] so that it may follow in footsteps 
of lifting, it is desirable to reduce the brake force by the pump action of an engine 12. In the motorised mode 1. 
it is the 1st clutch CE 1. Since it is released, it is not necessary to perform throttle control. In the case of the 
mode 2 (the mode 8 is included) as for which drawing 10 is running by the engine independent, it is temporarily 
operated to a motor generator 14 only at the time of gear change. 

[0075] As shown to the friction engagement equipment engaged at the time of down shifting, i.e., drawing 3 , by 
the following step SA 8, by 2->1 gear change, it is a brake B1 at a brake 83 and 4->3 gear change by brake 84 
and 3->2 gear change. Predetermined value PM for motors in initial engagement pressure It is set up. 
Predetermined value PM Input-shaft rotational frequency NI Output-shaft rotational frequency NO A low value 
can be taken compared with the time of the usual gear change which does not synchronize, the constant value 
set up beforehand is sufficient as this value, and a different value according to a class, friction engagement 
equipment, etc. of gear change may be made to be set up. 

[0076] Next, it sets to a step SA 9 and is the input-shaft rotational frequency NI of an automatic transmission 
18. Output-shaft rotational frequency NO It is judged whether the synchronization was completed or not. This 
decision is the input-shaft rotational frequency NI of an automatic transmission 18. That output-shaft rotational 
frequency NO It is carried out by judging whether abbreviation coincidence was carried out with the value which 
multiplied by the change gear ratio of a down shifting side gear ratio. A judgment of gear change termination, i.e., 
synchronous termination, can also be made by whether the elapsed time after a gear change output exceeded 
predetermined time. 

[0077] Although steps SA7-SA9 are repeatedly performed when decision of this step SA 9 is denied, when this 
decision is affirmed, this routine is terminated, and it is the motor torque TM. It is returned to the original value. 
[0078] On the other hand, when decision of the above-mentioned step SA 5 is denied, since a motor generator 
14 cannot be used, it sets to a step SA 10, and it is the input-shaft engine speed NI of an automatic 
transmission 18. Output-shaft engine speed NO In order to make it synchronize, electronics control of whenever 
[ throttle valve-opening / of an engine 12 ] is carried out, and it is the input-shaft engine speed NI of an 
automatic transmission 18. It is made to go up compulsorily. Input-shaft engine speed NI Engine torque TE for 
making it go up As for the amount of modification, the value from which the constant rate, the fixed rate, etc. 
may be determined and differ according to gear change conditions, such as a class of gear change and the 
vehicle speed V, beforehand may be made to be set up. 

[0079] Next, as a step SA 1 1 is shown in the friction engagement equipment engaged at the time of down 
shifting, i.e., drawing 3 , by 2->1 gear change, it is a brake 81 at a brake 83 and 4->3 gear change by brake 84 
and 3->2 gear change. Predetermined value PE for engines in initial engagement pressure It is set up. 
Predetermined value PE Input-shaft rotational frequency NI Output-shaft rotational frequency NO Although a 
low value can be taken compared with the time of the usual gear change which does not synchronize, since the 
torque control of an engine 12 is not easy, a synchronization becomes imperfect in about 14 motor generator in 
many cases, and it is the predetermined value PM for the above-mentioned motors. It becomes a large value. 
Moreover, the constant value set up beforehand is sufficient as this value, and a different value according to the 
class and friction engagement equipment of gear change may be made to be set up. 

[0080] Next, it sets to a step SA 12 and is the input-shaft rotational frequency NI of an automatic transmission 
18. Output-shaft rotational frequency NO It is judged like said step SA 9 whether the synchronization was 
completed or not. Although steps SA10-SA12 are repeatedly performed when decision of this step SA 12 is 
denied, when this decision is affirmed, this routine is terminated, and whenever [ throttle valve-opening ] is 
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returned to the original conditio^^k 

[0081] Next, it is the motor torqilW"M after the description part of this e^Sl^le to which this invention was 
applied, i.e., uniform shift control termination of drawing 9 . The control actuation for preventing the slip of a 
driving wheel generated by the comparatively big engine brake produced in case it returns to the original value is 
explained based on the flow chart of drawing 1 1 . In this control actuation, a step SB 3 supports the slip 
prediction means, and a step SB 5 supports the driving force change relaxation means, and is performed by the 
controller 50 for hybrid control, respectively. 

[0082] If it puts in another way whether it is Ushiro's by whom decision of step SA 9 of drawing 9 was affirmed 
motor torque return controlling by the step SB 1 in drawing 1 1 , ****** at the time of change of driving force 
will be the motor torque TM. It is judged based on change. When this decision is denied, this routine is 
terminated, but when this decision is affirmed, it is judged based on ON and the OFF signal which are supplied 
from the brake switch 66 in a step SB 2 whether it is (ON) during braking. When this decision is affirmed, the 
gear change shock resulting from the down shifting at the time of slowdown transit does not pose a problem, but 
since this motor torque return control is not required, either, this routine is terminated. However, when this 
decision is denied, it is judged whether rate^of-change |domega /, and dt| of the angular rate of rotation omega 
of the driving wheel detected by the wheel rotational-speed sensor 138 in a step SB 3 are beyond the 
predetermined values alpha. In addition, the predetermined value alpha is beforehand defined by experiment etc. 
with the value a slip of a driving wheel is predicted to be. Although the predetermined value alpha may be 
constant value, you may make it set up transit conditions, such as road surface coefficient of friction, etc. as a 
parameter. 

[0083] When decision of this step SB 3 is denied, since a slip of a driving wheel is not predicted, in a step SB 4, 
motor torque return control is usually performed at a passage. On the other hand, when decision of a step SB 3 
is affirmed, since a slip of a driving wheel is predicted, motor torque return control is eased in a step SB 5. This 
is performed by making a change rate small, or delaying temporarily motor torque return control (lowering control 
of a motor current value), as an alternate long and short dash line shows as a broken line shows to the graph of 
the motor current value (equivalent to the motor torque TM) of drawing 12 . 

[0084] In the mode 4 in which drawing 12 runs an engine 12 and a motor generator 14 as a source of power 
Whenever [ throttle valve-opening / of an engine 12 ] is a thing at the time of the down shifting of the midst to 
which engine brake acts on by 0, and the regeneration torque control of the motor generator 14 is carried out. 
While a uniform shift is performed by carrying out the power running torque control of the motor generator 14 
temporarily, the car damping force by the engine brake force is increased by reducing a motor current value 
after gear change termination. In addition, minus of a motor current value means the regeneration torque control 
which carries out regenerative braking by generation of electrical energy. 

[0085] Next, in a step SB 6, extended processing of the decision-criterion value (guard time) Ts2 is performed 
This decision-criterion value TS 2 is a value forjudging the event of predetermined time having passed since 
gear change termination. In order to judge the suitable timing for performing motor torque return control 
preferentially so that the sense of incongruity by the delay of a feeling of a slowdown may not occur when the 
delay of motor torque return control occurs It is the value determined based on the class (gear ratio before gear 
change) and the vehicle speed V of actual down shifting from the data map beforehand called for by experiment 
etc. And if elapsed time Tsd reaches the above-mentioned decision-criterion value Ts2, motor torque return 
control will be performed preferentially and a prompt slowdown will be performed. However, it is made to be 
controlled by extending the decision-criterion value Ts2 about that to which the decision-criterion value Ts2 is 
set in this way, since there is a possibility of generating a slip when motor torque is compulsorily returned during 
activation of the above-mentioned step SB 6 as the motor current value is shown to drawing 12 by the broken 
line or the alternate long and short dash line in a step SB 5. 

[0086] In case a motor current value is returned to the original value after activation of uniform shift control as 
mentioned above according to this example It is judged in the step SB 3 corresponding to a slip prediction 
means whether comparatively big engine brake arose and rate-of-change |d omega/dt | of the angular rate of 
rotation of a driving wheel became beyond the predetermined value alpha. Since the increment in the engine 
brake force is controlled by easing motor torque return control in the step SB 5 corresponding to a driving force 
change relaxation means when this decision is affirmed and a slip of a driving wheel is predicted, a slip of a 
driving wheel is prevented beforehand. 

[0087] Moreover, since a slip is predicted and driving force change is eased while the responsibility and control 
precision which were excellent as compared with the case where the torque of an engine 12 is controlled are 
acquired, in order to control driving force change (increment in the engine brake force) by current control 
(torque control) of a motor generator 14, generating of a slip can be beforehand prevented in a high precision. 
[0088] Next, other control actuation as a description part of this example to which this invention was applied is 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/01/27 



11/11 /<— V 



explained based on the flow chart^^tawmg^ . In this control actuation, SC3 and SC4 support the slip 

prediction means, and a step SC ^Jtports the driving force change relaxa^^means, and is performed by the 
controller 50 for hybrid control, respectively. 

[0089] In drawing 1 3 , steps SC1-SC2 are performed like steps SB1-SB2 of drawing 1 1 . At a step SC 3, the 
rotational speed of the various parameters relevant to the stability of the behavior, for example, a yaw rate, car 
acceleration, a steering angle, and a wheel, damping force, road surface coefficient of friction, etc. are detected 
[ be / it / under / transit / of a car / setting ] by the controller 130 for VSC control using the yaw rate sensor 
132, an acceleration sensor 134, the steering angle sensor 136, the wheel rotational-speed sensor 138. the 
damping force sensor 140. and the road surface coefficient-of-friction sensor 142, respectively. 
[0090] Then, it is judged [ whether the above-mentioned stability related parameter exceeded the decision- 
criterion range set up beforehand and ] in a step SC 4 whether it separated or not. This decision-criterion range 
is range where generating of a slip of the driving wheel by the engine brake operation related and generated is 
not expected, when said usual motor torque return control is performed. Next, steps SC5-SC7 are performed 
like steps SB4-SB6 of drawing 1 1 . 

[0091] As mentioned above, although one example of this invention was explained to the detail based on the 
drawing, this invention is applied also in other modes. 

[0092] For example, although the automatic transmission 18 which has the gear ratio of one step of go-astern 
and five steps of advance was used in the above-mentioned example, as shown in drawing 14 , it is also possible 
for it to be made to perform gear change control by four steps of advance and one step of go-astern, as the 
automatic transmission 18 which omits said auxiliary transmission 20 and consists only of said main change gear 
22 is adopted and it is shown in drawing 15 . 

[0093] Moreover, although it was constituted so that a slip of a driving wheel might be prevented by easing the 
motor torque return control performed after step SA9 termination of drawing 9 in the step SB 5 of drawing 1 1 in 
the above-mentioned example When throttle-valve return control is performed after step SA12 termination of 
drawing 9 and it is predicted that a slip of a driving wheel is generated As shown in drawing 16 , a motor current 
can be increased temporarily and the increment in the car damping force by engine brake can be controlled, and 
it can also constitute so that a slip of a driving wheel may be prevented. In addition, as for a throttle valve, 
return control is continued as it is. 

[0094] This invention may be applied in various modes in the range which does not deviate from the main point. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is main point drawing explaining the configuration of the hybrid driving gear of a hybrid car 

equipped with the driving force control device which is one example of this invention. 

[Drawing 2] It is drawing explaining the control system with which the hybrid driving gear of drawing 1 is 

equipped. 

[Drawing 3] It is drawing explaining actuation of the engagement element which forms each gear ratio of the 
automatic transmission of drawing 1 . 

[Drawing 4] It is drawing explaining the actuated valve position of the shift lever of drawing 2 . 
[Drawing 5] It is drawing showing a part of hydraulic circuit of the automatic transmission of drawing 1 . 
[Drawing 6] It is drawing explaining the connection relation between the controller for hybrid control of drawing 
2 , and an electric-type torque converter. 

[Drawing 7] It is a flow chart explaining fundamental actuation of the hybrid driving gear of drawing 1 . 
[Drawing 8] It is drawing explaining the operating state in each modes 1-9 in the flow chart of drawing 7 . 
[Drawing 9] It is a flow chart explaining the uniform shift control at the time of the down shifting for shortening 
gear change time amount, reducing a gear change shock. 

[Drawing 10] It is the timing diagram which illustrates change of the input-shaft engine speed by control 
actuation of drawing 9 etc. 

[Drawing 1 1] It is a flow chart explaining the important section of the control actuation used as the description 
of this invention. 

[Drawing 12] motor engine speed NM by control actuation of drawing 1 1 etc. — it is the timing diagram which 
shows change. 

[Drawing 13] It is a flow chart explaining the important section of other control actuation used as the description 
of this invention. 

[Drawing 14] The example of drawing 1 is main point drawing showing the configuration of the hybrid driving gear 
of a hybrid car equipped with a different automatic transmission. 

[Drawing 15] It is drawing explaining actuation of the engagement element which forms each gear ratio of the 
automatic transmission of drawing 14 . 

[Drawing 16] It is the timing diagram which shows a motor current value change when it is predicted that a slip 
of a driving wheel is generated after step SA12 termination of drawing 9 . 
[Description of Notations] 
12: Engine 

1 4: Motor generator (electric motor) 

50: The controller for hybrid control 

130: The controller for VSC control 

Steps SB3, SC3, and SC4: Slip prediction means 

Steps SB5 and SC6: Driving force change relaxation means 



[Translation done.] 
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vi^y-r ha*;p:/sl i~sl4. uxTvuy'f ha* 

izj^o, mrnvtmiztt^cxMrn^kAmom^^ti^o 

[0 0 4 0] ^fz. A-f :fU>y h*fflffffl3>hP-^5 

0(rHVSC*iJSfffln>Np-51 3 0 T^st^^^tlTl.^ 

3-u-h-fe>+)-i 3 2, mm(Di3amm=s:^tii-r^isam 

S-t>-9-13 4« XT-r U >i^:)^-1'-;UCDji|6^S^tB 

t-^jS)i6^^-ii>ii- 1 3 6 . **ia(DiHi^jais$^tti-r-5> 
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c:(DVSCfflfflifflrj>hP-vl 3 0 t), Hai33>NP 

— 55 0. 5 2 il^fil^T-r i7na>tfi-^'T?a&o 

c Mffliffl =i>Hp-5i30(i. MtfiA-f ^ u -7 \^mm 

[0 0 4 1] ±fBA'f yj -y H$iJffllffla>hP-75 0 
tt. fi»JA«*KaiSA75^5feHaiSLfc#S¥ 7-294 
1 4 8^f:fE^$nTV^-5J;5tr. 07{:s^-r7o-5^ 

j?L, ^os#?L/t^-h*-cx>v>i 2&^>'«M^^ 
>|^=I>2 4Sf^i(iSi±^. 

[0 0 4 2] 0 7(r43(,'»T, 7.T->7 TS 1 ■t?(iX>>7> 

U'-^S' 1 4*|5|fe^i!iLT««ge5 8$r*«Lyt0t- 

^/ia6ti. X>->*>1 2 5:^&»I-r'K^g<7^^g^:^>5ag,-^f- 
7{)^S;0^^*J»^t-^o ZZT. $&«jg*/^s^tltt*X7--y7° 
S 2T^-K9^SS?f -5. t-h'9«. 0 8A^e>?«e. 
f)^UJ:oizmi i^yy'^CEi Sr^^ (OX) ^2 
i75>>5^CE2 ^^^^ (OX) L. t-37vx^-.l/-^ 
1 4t3j;0ffia*$ggl 6 ^:/M.TX>v> 1 2 $0 
ei^i()-r-5i*(r, »4i«W/i^'cox>>;>i&i)j$ijffl& 

ffoTX>>7>l 2$:J&ii-r-5. 

[0 0 4 3] ci©^-h'9t±, ^mw±m\zitmtB.!^m 
^mmi 8^-=L-hyMzi.xnt>n. ^:-kicdj; 

1 4(D^^mi]mfr^^rTmz\t, mi^^yy^cE 

mmmi 8$XzL-h5';KlbT^:-K9&^|fT"rS^ 
i^jnJtgT^-So COi^tl^-rJ'vx^U— 5' 1 4(1 
J:oTx>>;>i 275ii&i!iS-ite,n-5vit{rcfcO. J&ld 

*fflc7)x^-^ mW)=E--$'Uii) gRSi 
[0 0 4 4] -5^. T.y'y-ys KDmmA^^^^nfzm 

^. ■r;^t?*.X>v>/(S|)jSjJ^;5t;^t,i«^{r(i, X7^-y 
««J-^«:/k-^/^SOXj&->§A\ h l//\'-4 0 



cD^f^ k > v7)s L ^ 2 a: <DX > V > U- > V 

©^^T^a^Jffli Srff ^ t * {r X > V > :/ u 

-+^lHl*ffll/375^*ftffl-r-5U'>>^) ^t/^«DMl^>v 
[0 0 4 5] ;i(DW»r7!>m«Stl;t«^H«7.X'yyS 

msocA^f'Sb^sb<^nrzmxmnmB]ii±A^^f)^^m 

WL, SOC^BT&tltfX^^u/TS 5T^:- H 8S:S 
RV. SOC<BT*n«7,5"-y7'S 6T^:-K6*S 

-^^nr^:ztAm^^n^m^(Dwmmx% mn& 

[0 0 4 6] ±ie7>T-->7S5TS*?$tl-5^-F8 
H. m8l,Z^:^n^^viZ^li7yy^CEi 

(OX) ^2i^7>y^CE2 (OX) ^ 

-^'v'x^U— 5' 1 4Sr«ft<t«l»<i:L.. X>v'>12 
Sfflt«ffi-r75:^3*.XP-7 h;U#&Mi:^<i:*{r»:fi« 
i*«SrO i-r-g>t)COTS)0. cnirJ;Dx>v>l 2(D 
^\^Wi*)mi^\zi:.^mmfi, -tts.f)-^:szyi;yzfV-^ 

1 4(i«ft<^^^^t$tl. SSiHite$-&cti^/:: 

mm^m.s%<nmnmsoci)^m±t.is.-:>ximm 

[0 0 4 7] 7.y-y-rs 6 TS^^ tl-S ^- K 6 ti. 0 

8*^e.?qe>*^;^tJ;-5t3^ 1 i77-7^cEi ^mWL (of 

F) L, ^2^5«y5^CE2 (OX) b. X>v 

>12^f?jJ:L. "^-^i^^L^V-^ \ 4^^m^W^t 

^ \ 4i)^^im^m-^n^^iz\z^'o^ s^g^sss* 

«-r -5 1 1) (z^cDWlrx > y U— ^CD J: 5 ;5:lHl 

[0 0 4 8] Hi i75.;/^CEi iOtBBSSl^nTX 
^-i^^ 1 2;5ii^»r^tlTVi-5^«), ^WX>v>12W 

§I^^Ot:<l:^x;^;U^-ti^fe7!)S;^j:t^i:<hfe{r, 
S O C ;)s«:^#««B J: 0 ^/cSt^W^tiSlff $ ti^ /i 
««S@5 8<D«««SOC7!)tii;«ci;^oT3te;Bc« 

[0 0 4 9] X7^-y:/S 3cDM»f;iSg^$tl/i« 

-rtit:>ibmm^(DmMi)^fs.^^^'^^z\t.7.7-'y7S 7 
<£ilffb. x>v>5git75tg;}estiTV^^*>S/&^^, CaJ 
;tlf^-K3;^j:i'x>v>l 2 S:l));/7!lS<i:-r-5^fT4'<^ 
^i^fflhB#*^S*\ -r;^*3-^*)lV=0*^S*^^{3J;o 
T*iJ»r-r-5>„ 

[0 0 5 0] ;i<DW»f7js#^$nfc«^{r«, Xx-yT' 
S 8 ^HffT-So X7^-y T'S 8-eH7i7-|r;U;^SOXA^5 




(7) 



S 9T't- K 5 ^'MRh. T^'-b;i';^^ONTi^(tntiX 
[0 0 5 1 ] ±tBX7^-:/^S 9Ta#?^n^^- K 5 
(ON) ^2i75'-y^CE2 ?r»*fe (OFF) L. 

li*:^^ei 6(Daitl hJli' : ^-^ h;Pi7TM =1 : 

*«^r^U 7 1 6 c*^e.ffl:^$n-S), -r^^tt?*.. 
x:^U— ^ 14C0h;Ui7(D (l+PE ) /"E ^<^^H 

Tl 6 c7i^'E>roi±i;^ttOi:;^=EO. *iiSf?ittt^, t /^t^o 
(l + PE ) i^<ntiitih)U!7-(:i$im^m^A^lzmm^'ii 

[0 0 5 2] zidT. :^mmmTii. j^yjyi 2<Dm 
mufi^'mxKr^^mizm^-^ti^o ^rz. :^mmmx 

S^^.*;fi«W«&li;*:$-a:TX>v>l 2(DmiJ?:i^^ 
<r^^olzfs.-oXisO. Rf}(om:kiz^o :s^>i^>m 
teicNE ©<ST(ceB-r^X>v>X N-^P^SBSJhL 

[0 0 5 3] XT-'^yS 1 0-ea*?^n^^:- H 7li. 

E8*>e)Me,A^;^£<J:5lr^l i7 5-;,5=-CEi (O 

N) V. ^2i?yy^CE2 ^MMl (OFF) L. X> 
2 ^jiet>cffitb. ^-^>'x^^l/-;S' 1 4&il 

— ^J'vx^b— ^ 1 4WP — :S'ttl 4 r 

m^^'mn^^nz^K). }^9j^mmi 8(oxtim2 

6lzM^^liitif)mtti^. Z.nizJ:0. 'E-\i3Uii 

x>v>i 2 ^W]timLt^^n'^<D^mff±i^iz-^ 

X>i>> 1 2^W±^-fi^iiS'mAif3.^^izt^lZ, tfSB^: 

- H 5 (Dxyi^ ywrn^mmmizaimLu^o 

[0 0 5 4] X7^-y7°S 7 coWESr^'g^^ tlAc« 

^. •r;^c*5'fc.x>>?>f8il<DS*/^s;:st^«^(c(i7.5^-y 
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me i^c^^<D^^mm. *jSv (ta:'7ttiHiKicNo ) . 
iim^mmi so^m^fi^iz^-^^^x. ^J6^J6e.ti 

fc T^- ^ V 7 fr ct 0 ^ tti ^ n -5 „ 

[0 0 5 5] ^fz. W, 1 *iJSflP 1 «X>>?> 1 

^ 1 4 (OPf.^W}iimtLxMn-r^(&^mmm(Dm^m 

X$>K>, X.y-:yyi2l,Z^^^nm?:-^idfzX:T-J\y^- 

mm^^mLx. mtii:fj7.m^mnmnmuEf)^x'^^ 

[0 0 5 6] T^^yZfS 1 1 a)W»r7)S.^^$tlfc«^. 
i-;^j:*:)-^S*ai;^Pd*t^i*iJ^fflP mTw«^lc 
tt. 7.7^-y:/S 1 2T^«JlSOC*s^«)^SStlfc« 
<g||«»AR±*^gA^&*iJ»fL.. SOC^ATfetl^Z 
x-yTT'S 1 3T^-h* 1 *jlS?-rSo -7^. SOC<A 

MAti^-^v^x^t-l^-^ 1 4Srt));'3iSliUT^fT-r 
5 8 e.«^X:?^;l.:^i- 0 ffi-r :i 

«(«^^;a<»:{rac^t^T0yAtf 7 0 % ig^OttA^^^ ^ 

[0 0 5 7] ±^^:-Klli. mt^mst^ibm^ti^tii: 

o\zW,l ^"yy^CEx ^mtk (OFF) W.2^v 
y^CE2 (ON) X>v>l 2^<?ltL. 

t-^'vx^^U'-:?' 1 4*S*ai:^PdT-|51fe|gR)$-a- 
St><DT. ^:-3'vx^-l/-3' 1 4(D*S:l!j:'ji^iLT 
W^^ffSit*. ^««-&t). 111 i/^-y^'CEi*^ 
«*St$tlTX>->-> 1 2 75^*iE8lr^tlSfca^). BtltB^:- K 

6iimmiz^\^mDm-^f)^'>fs.<, ^mmmmi 8?:m 
mz^mum-r^z.t\z^omm(Di^\^'^=E-^'mmmm 

■f)^'^mx$>^. dco^r-Hltt, S*tti:'7P dTi^Hl W 
^fflP mT©{Sft<^««TJ.o««SS5 8(75*«» 
SOC7iSg<a^MAUA±w*l^lr*ff$n^;tii6. x 
>v>l 2€:l(i:^z!ii:L.T^fT-r-S>«^J;0t>X:^^;U:¥ 
-Sft^755MtlTl^Ti^»^»tB;^*X ^ig«T-^^ tit) 
tr. #«^B5 8ro»««SOC;i5«{g;»fl;«AJ;0iS 

[0 0 5 8] Xx-y T'S 1 4T-3ifJ$tl-5^- K 3tt. 
0 8*^?)Bje.*^/^i;J;3tr^i i^^-v^^CE] *5J;U;"^2 
i7^-y5'CE2 Sr^^tC^^ (ON) b. X>v>12^ 
^«g*>JSii:bv ^-^vx:^U— iS' 1 4S-I5|^SiJi(it:J: 

^^■^"^tit^ib, ^-^-:^xt-U-^ 1 4(Zj;oTfi^ 
b/imx;^;^^-^^«|^B5 8(;:3ife«-r-S)o x>v 
>12H, S*ttS;'3Pd£l.±05{±i:^T51te$-&?,n. ■?• 
cog*j±i:'7 P d cfc 0±#i/^^ISi(;::'7^fctj-^:-^ vx^^ 

I 4Xm^^n^iiO\Z. ^(Dt-i^i^jL^U- 
9 1 4coffioStMSI;5SfT^:>tl-5<, 
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[0 0 5 9] H(lfBXx>>7S 1 1 (DWS\ti''^-&^ 

d 1 W^ffi P 1 cki9;*c#<^2W^fiP 2 iO/h^ 

1-;^*:>*.Pi<Pd<P2*^S;5^S*iJ»f-r 
-5. ll2#iJ^ffiP2H, x>v;>i 2ro*Sr»:^ii<!:L 

(n«S{gT'«.0. X>-:;>1 2{3±^3'c«B#?r#a6fcX 

[0 0 6 01 ^LT. P l<Pd<P 2T^)tltfX7'y 
1 6TSOC^A*»§/&^Sr^J»rL. SOC^A<D« 

^IIttXT--y 7S 1 7T^- K 2 $S#?L-, SOC<A 

Pd^P 2-C*n«XT->y:7'S 1 STSOC^A 
*^S*^€:*lJ»fb, SOC^A<7)«^Hti;^7=->;/:;^S 1 9 
T^-h*4$a5?L. SOC<A<7)«^H«X7^'y7'S 
1 7T'^-h'2^S#Jf -So 

[0 0 6 1 ] ±ffi^-K2(i, mflBS8*^e.^6*^;S:J; 
5tl|gl i77v5^CEi •*3J;t>*^2i75-;/g^CE2 Sr* 
(OX) L, x>v>l 2^g*tii:'7Pd-C51g 

t?. X>v>l 2COi'^.€rl!j:'7j^i:LT»P€-^ff$-& 

[0 0 6 2] ^tz. ^— ^ 1 i7^-y5^C El id 

j^Zf^2i7f>y^CE2 (OX) L. X>->' 

>1 2&)SteiKffi<i:L, t-^v^x^lx-^ 1 4S:lHlte 
reWj-r-SfcCDT. X>v> 1 2i5J;^/^-3:'i^•x^'-.^- 
n^mmmx^fr^n^^i, x>v>i 2*5j;o^t-^ 

vxiM/-:? 1 4©fBjn7&'>-;^(D^<&l(i:'7i!S 

mf3.i:>n^ztMif3.<. mm^^mmiiT.^i&mx'^^o 

n^fzif). wn&ms 8<DmmmsocAmi&mmaA 
j:<omri.xi6nnmmm<r>iim^my3.'^:i.tf)^f3.^\ 

[0 0 6 3] ±tB^-K l~4CDate«:# fro tiT^<h 
ib^t, g«fiSOCSAT?$>tHi, PdSPlWffift 
?^Mi^TtiXx-y:^S 1 3Tt-K 1 i&M#?LTt-^ 
v^x^U-^ 1 4(DJ^5rl(i:'jMt bTSfifb. P 1<P 
d<P 2(D*A?tffiJ^TttX7"-yTS 1 7T^-K2& 
a#?LTX>v>l 2«i^&ift:^S<!:L-T^ffL. P2 
^PdOym^^mmX'itXy'yZfS 1 9T-^:- K 4 SrS 
S?LTX>v>l 2:feJ;t>*^-^v;x:^i^-:S' 1 4<7)i55 

[0 0 6 4] ^fz. SOC<A<Dm^iZit, g*ai:'jp 



d fii^ 2 WSffl P 2 ct 19 /h ^ <'^4'{Sft<^«^T7>x -y 7 
S 1 4©^:-h*3i&||fT-r^c:i{rJ;f9S«gS5 8^ 

^mmxitT^T- y ^ s 1 7x-^-\i 2/)m^-^ti, itn 

[0 0 6 5] Xy-y^S 1 7 ©t- F 2 P l<Pd 
<P 2(D4'Al^fi^'C\i.:PSOC^A(Di^-&, gjct^HP 
d ^ P 2 CDKM?^fflJ^1'JLOS OC <A(0«-&{mfT$ 
4"*#M«-e«-«f{I^:-^vx4^V'-^'l 4 
J;0fex>>7>l 20^r;»5Sx:t^jm^-3eSWffinTV-'-5 

[0 0 6 6] *;rc. igft?t|gJ^-Cli, ^r-^'vx:^^- 

1 4 43j;t>'X>>'>l 2 LTSfrt-^^:- K4 

Sm^S 5 8 (D^«S S O C 
»AJ;0/h$l^«-&Hli. ±12^:- F 2 tlJ;-5X>>'> 
1 2(D^5)^$«;;'3j^<i:-rSj!te*^ff*3n^^<tllJ;0. W 

«g«5 8<Dg«flSOC*5ft{S#«aAJ;0 tj{!>;'j;< 

(0 0 6 7] f^^yi^yhmzmM'^B^i^^^ 
« L ;S ^ )i ll# ^1 * S -r ^ J6 (3 fr *3 tl -5 ^ ji -> 7 

9H4oV^T. Xx-yT'SAlTti. ->:7 h U/N'— 4 OtJS 

WWli. 02{I^$n^DMX'f ■y^;^50X4^lit$n 
T I ^ STi'' 5 *|J W-r -5 :i i ir cfc 0 *5 tl ^ » 
[0 0 6 8] ;icD7.5^-yySAirofiJir75Sg^$tl/t« 

- X -f -y 5"75^*o X ^ n/i7i^§7i^ ^¥m^^z.t\z^ 

[0 0 6 9] 7'SA2(OfiJ»r/^^g^$tlAc« 
Stlfc«-&H. XT^-y^S A3(li3(,iT. 0 7 

-H*iJ»r-y-:;^;u-5^>(ri3i.iT. ^r-d'vx4^u-3' i 

4^K);^iS<i:L-T^fT-r^mlSe^-K 1. 

^w^=^-\^i)m^^rLx\,^^ii^^i}^i}m^^ti^. z. 
jv^mm-t^"^- K 6 sr^- F 1 \z^ibxmm-t^, 

[0 0 7 0] ^-H 1 W«-&ttiS-fc.(rXx-yTSA7& 

X>->'>1 2$«i;^ili:LTSfT-r-5«nia^:-h*2. f 
»r^tl-5. ;iOXx>y :^^S A4-ettX>v>yu-4^<£ 

[0 0 7 1 ] ^WXx-y:;^SA4«fiJ»r7)5#^Stlfc« 
X-r>y 7SA5 H43V^T. S«gB5 8(0#'«fi 
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[0 0 7 2] 7.f-yysA4(Dpm^^^^^tirzm^. 

f J'J:*?*.^- K 2T;^il^«^H> 7-T--y7°SAl 3 {3*5 
t^T. ia7(D31te^:-K*IJ»f-y-y;U-5^>t:*3t^T. X 
>-::^> 1 2 t^-^'vx^^U-^ 1 4S'«i:^jitbT* 

CO 0 7 3) 7,T--;/7'SA7TH. S»)'^ji«18«A 

6g(r±#$-&S, A:'jtftlHlte^Ni ^±#$-e:^7t«6C7) 

ji * j$ V if © i:: JES C TS^S: ^ ffli^siS 

[0 0 7 4] iSi, x>>?>l 2*if^ft4*JSIt?*-5«^ 

$-&-2);ii(rJ;0. x>>^> 1 205j^>7°f^ffl(:J;-2)y 

sb. 7,n-7 h-;UMWS?T5£^^«;^£l^. gllOH. x> 
V>*}ai-C^fTtTt^^^:- K 2 (^-F8£^t5-) CD 
^jlR#;t*tt-B#W{:^:-iS'>'x:^-.U— ^' 1 4*t 

[0 0 7 5] :^c07,xy7°S AST'tt, :5^'7>->7hB# 

{3«s^^En-5»*g«s^gg, in*.. 0 3{i^$n-5J:5 

\Z. 2^1^jSTH:?'L'-+B4 , 3^2^jiTtt:r^ 

-+B3 . 4-*3'^ji-ett>^^-^Bi cot;]W«-&BE7:>^ 

:'?iWllHie»Ni <!:m:'7ttlHlg^No t.(r>mf^^'^fifs\^ 

[0 0 7 6]:;^tr. X^^-y ^'SAQfr^Dt^T. ggj^iS 
^1 8coA;'7tt[Hie^Ni i:tB;^til5lteS!cNo <i:«l^ffl 

«J 1 8(7)A:^ttlsIteS:Ni 75^. ^(Dai:'jWliIteicNo t3 

$#wt- -5 3. i (c J; 0 t) ti ^ o ^^ii m 
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[0 0 7 7] :ic0Xv^-y A9(73fiJ»f;5JSS$tl;t« 
7S A 7~S A 9;^5ilOjgmfT^tl-5 

[0 0 7 8] ±ie7.x-y T'S A 5COW»T7!)5S^$ 

X>v> 1 2(757,D-y h;P#ffl)!t$«^^H3f bT. 
g«j^3S^l 8C0A::^ttlHlteicNi ^^fliilWtr±#$-B- 
A:^^leIte^Ni Sr±#$-lt4fc*WX>v>N;P 

[0 0 7 9] mz. 7.7-v:fSA 1 1 trisi^T. y'>> 

n^=k5f3> 2^1^jiTH:/l/-=^rB4 . 3^2^^ 
-e«:/l/-+B3 . 4^3^aTH7*k-^Bi 
»^BE75SX>v>ffl<7)R»f^ttPE tlS^Stl^o m^ffl 
Pe tt. A;^*ft[HlGmNi i:tiJ;^WlHlte»No <i:(75|«I»a 

^r-^vx^^U--^ 1 4S^'X>v> 1 2(Dh)V^Un 

[0 0 8 0] ;^^{:. T.T^-'yT'SA 1 2 H43</^T. SKl^ 
jS«i 8(DA:^Wi(HltefcNi t.^ti^mum.'^Q h<nm 

T;fij»r$ti^„ ::<dxt->v7'sa 1 2(Dfij»f75iS^$ti 

fcil-g-ti, 7.7"-y 7S A 1 0~S A 1 2;55l^OjgbllfT 

[0 0 8 1] )k\z. if^mmm^titz:ifmmm(Dmm. 

BR-fe. |lI9(D^av7 NSi|ffl)i^7f^tw^-^ 
/ci*COSiJfflI#|(;S|lIl l(Dyu-^^'-h\zm'^^^Xm 

[0 0 8 2] gl 1 1 diJl-'T. 7>T--y7°SB 1 Tttll 9 
« X 7^ -y 7° S A 9 (D W »r;i^'#^ ^n/ifSK)^:-^S;l/i7 

-So ;icDWW;5^'SJg^ti/i«^H*;i/-^>tti^7$-& 
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OFF{i^l3»-::?triT©J»+ (OX) T-^>-5*^§J5^*iW 

H> 7,T--y 7S B 3 (r*3l'>T*tHlHlteiSg-t>-y- 1 3 8 

- iS' i L T ^ ^ ^ tl -5 ct ^» 1 3 L T ^ V » . 
[0 0 8 3] ^OXx-yT'SB 3<DW»f;4i5«$tlfc« 

^Bj^CDXU u/7'7)«^S«$n-5(D-CX7"<y7'SB 5 
«. ^J^«iai 2©^:— ^^^iJitffl (^-^ h^l/^TM \Z 

[0 0 8 4] m\ 2H. X>v?>l 2*5d;tX^:-^vx 

T. x>v>l 2<D7.Uv h;i/#Fj|^;i^*OTX >->'>■/ 

B#wt'^:-^7->-x^^i/-iS' 1 4^*;'7tT V)\''yun^n^ 

^tr^r- :$'«oitffi^'{g;T^ it 6 ^ i: (3 J; o TX 
[0 0 8 5] ;^C^rXx•y7'SB 6{r:feViT, W»r»?Pffl 



nx I. ^ -5 M 0 (r Sliai ^ tl -5 J; ^) 13 f -5 0 T-S -5 „ 
[0 0 8 6] ±K!i©ck3(r**J!ig^?iJlrJ;n«\ ^ji>-7 

tJW:*;^ifex>>»>:/u-^;!)t^i;Tffi»»<7D|5|f£^^a 

^(Dmtm I doj/d t I *^*^SMaUA±t;iofc*^g 
ij 7°i^ai|^©{i^^J6-r-5Xx-> y'S B 3 tcisi^ 

^tztb. mmi^<Dx^)y7m^m\zm±^rL^o 
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